Data on the extent of water reuse, its characteristics and social perception is scarce, notably for developing countries. To characterize reuse in Nicaragua, a water-rich country, use of effluents from 22 wastewater treatment plants was surveyed on-site, in combination with a literature review and surveys of government institutions, water utilities and farmers. It was found that 50% of the effluents were reused unplanned for agricultural irrigation on 247.25 ha of land. This is a 58% increase over an estimate made in 2002. The main crops irrigated were bananas, tobacco and fodder. Reuse was welcomed by farmers because it increased their income by 1.9 times. Farmers felt that government should set up programmes to control water reuse to make the practice more reliable and to increase access to treated wastewater. For water utilities, reuse was of interest as there are currently no funds available to treat wastewater to a tertiary level to control the eutrophication of surface water or to properly disinfect the effluents to meet national standards. Our results led the government institutions to consider reuse as an interesting option to control eutrophication and to improve livelihoods for farmers, provided the procedures for application of the treated wastewater are improved.
INTRODUCTION
On a global scale, agriculture accounts for 70% of total water use; in different regions use ranges from 45% in developed countries to 81% in developing ones (Earth Trends ) . This high demand is the cause of the high rate of water reuse in irrigation. Moreover, agricultural reuse is increasing worldwide, not only due to water scarcity but also because of competition among users and advantages to farmers. Agricultural reuse is mostly unplanned, using non-treated or partially treated wastewater ( Jiménez & Asano ) (for an explanation of planned and unplanned use, see below). It is estimated that at least 7% of the world's irrigated land in 50 countries is irrigated using non-treated or partially treated wastewater (WHO ), and in some cities up to 80% of the vegetables consumed locally are produced in this way (Ensink et al. ) . The area of unplanned water reuse has increased six-fold in 20 years (Jiménez et al. ) . It is estimated that 6-8 times greater land area is irrigated with non-treated or partially treated developed countries). Figures are difficult to obtain as farmers fear rejection of their produce as a result of public perception of water reuse. The need to collect more and better information to improve reuse practices and provide proper policy frameworks has motivated this study. The objectives were, firstly, to identify the characteristics of agricultural reuse practices in a water-rich developing country (Nicaragua) and, secondly, to begin to understand the perception of reuse among different groups of stakeholders in low-income regions.
BACKGROUND
Agricultural reuse may occur in a planned or an unplanned way. It is referred to as planned when it is part of a project in which wastewater is reused under controlled conditionsnotably meeting standards -with the aim of protecting health, the environment and agricultural production. It is referred to as unplanned when it is used without considering control procedures or assessing whether the quality of the reused water meets criteria or standards. Agricultural water reuse may be referred to as direct when the effluent of a wastewater treatment plant (WWTP) is used to irrigate without previously diluting it with water from another source, or indirect if the effluent is discharged to a surface water body from which water is extracted for irrigation.
The indirect reuse of water for irrigation is more likely to occur in wetter climates, and is significantly more frequent than direct reuse (Keraita et al. ) .
In industrialized countries, water reuse is part of a strategy to tackle water scarcity, protect water bodies and reduce wastewater treatment costs (Asano ) . In contrast, in developing countries, reuse is frequently a spontaneous response to a shortage of water and a means to increase income. It is generally practised with poor quality water and even with raw wastewater (Jiménez ) . It is linked to lack of water and is very common in areas with rainfall below 900 mm (Raschid-Sally & Jayakody ). The use of untreated or partially treated wastewater is not necessarily linked to the economic income of a country or to sanitation coverage. It is practised by countries with up to 7,800 USD per capita gross domestic product (GDP) and 91% sanitation coverage. Political will seems to be an important element in the implementation of planned reuse of wastewater, as countries with only 4,300 USD per capita GDP but with 87% sanitation coverage practice it (Jiménez et al. ) .
In Latin America the total estimated area irrigated with non-treated or partially treated wastewater is 500,000 ha. In Asia, in China alone, around 4 million hectares is at least seasonally irrigated with non or partially treated wastewater due to the lack of sanitation (Yang & Abbaspour ) . In Pakistan and Vietnam, respectively, 30,600 and 7,000 ha are irrigated this way. In Vietnam, wastewater from Hanoi and other cities along the Red River Delta is pumped into irrigation channels at certain times of the year to supplement irrigation water (Trang et al. ) . In Lebanon and Palestine, most of the wastewater collected by sewerage is discharged into nearby rivers from which it is extracted to be used for irrigation (Post ). In Turkey, wastewater is discharged into rivers and used for irrigation. Along the Mediterranean coastline, in Spain, Italy and Portugal, wastewater, usually but not always treated, is discharged into rivers that almost run dry in summer and is used for irrigation (Juanico & Salgot ) .
Among the different physical, economic, social and managerial drivers that trigger agricultural water reuse, there are two that are considered by most authors as dominant: water scarcity and the advantages gained by farmers linked to the increase in yields and hence to income and food security (Qadir et al. ) . In regions where rainfall varies markedly, leading in fact to only two seasons (wet and dry), the constant production of wastewater allows crops to be sown all year round. In addition the reliability of this supply makes it possible for farmers to select crops with higher profitability. Wastewater contains macro-and micronutrients that increase yields and save on chemical fertilizers or simply make them accessible and affordable to poor farmers. Reducing the use of chemical fertilizers not only represents advantages to farmers but also reduces side effects such as soil acidification and saves on the consumption of energy for their production and transport. All these advantages are reflected in an increase in farmers' income. However, few studies have evaluated all these impacts. Despite the previously mentioned advantages, there are also risks associated mainly with public health (Toze ) . Risks are increased if wastewater is less thoroughly treated and become significant if reuse is unplanned. With regard to human health, there are two types of pollutants that are the origin of such risks: human pathogens and toxic chemical compounds. Risks from the first are, by far, the most important. To assess and control pathogens WHO () recommends two types of indicators: faecal coliforms and helminth eggs. Diseases originate through complex pathways affecting not only a crop's consumers, but also farm workers, and populations living close to agricultural fields. Moreover, health risks can be introduced not only as a result of wastewater reuse but also through food handling, commercialization and even preparation. WHO () recommends that in order to effectively control the associated diseases it is important to manage all risks along the production chain.
The social perception of agricultural water reuse varies from one community to another. Understanding public perception and the determinants of acceptance of water reuse are now recognized as one of the main ingredients of success for reuse projects (Anderson et al. ) . Societies with high incomes and no previous experience of water reuse frequently oppose it due to the potential impacts on health and the environment, odour problems, its tendency to devalue property and changes to water and soil uses.
The situation is completely different in poor areas lacking in job opportunities, where water reuse represents the only possibility of improving living standards by increasing income and ensuring food supplies. Nevertheless there are almost no studies assessing public perception in developing countries.
METHODOLOGY Study sites
Nicaragua is situated in Central America. It has an area of 131,000 km 2 and 5.071 million inhabitants, 62% living in urban areas (Gutiérrez-Nájera ) . Water availability is around 35,000 m 3 /capita · yr, i.e. nearly eight times the global mean water availability. Annual rainfall is 2,391 mm but varies from 1,850 mm to less than 800 mm in the Pacific Basin and is over 2,000 mm in the Atlantic Basin ( Figure 1 ). For the governmental group, 10 institutions were considered 
RESULTS AND DISCUSSION
Characterization of the practice
Extent
Of the 22 effluents studied, 13 were reused on different pieces of land. It was not feasible to determine the total extent of the irrigated area and types of crops for all of these sites, as access to some of the fields was simply prohibited; therefore the results presented here concern only sites for which data was obtainable. In particular, private fields cultivating tobacco and sugar cane which were the largest,
were not accessible, thus the actual area under irrigation is much greater than that reported in this paper. In total, 247.25 ha were irrigated with partially treated wastewater.
This represents a 55% increase compared to the estimated area in 2002, when 160 ha were irrigated with reused (Table 1) 
Irrigation practices and crops
Most of the irrigation took place near the WWTPs, sometimes even taking the effluent directly from the point of discharge, next to the fence and before dilution with river water. For those farmers taking reused water from rivers, the degree of dilution varied considerably, depending on the size of the WWTP and the river flow. Some farmers used small tanks to store the water, or installed dykes to take water from rivers. Pipelines, pumping systems, channels and storage tanks were built and operated by farmers.
Irrigation methods consisted mostly of flood and furrow methods, but at one site sprinkler irrigation was used. At 85% of the sites, the aquifer level was deeper than 10 m below ground level. Almost all farmers (90%) used the effluents all year round.
There was a wide variety of irrigated crops. In terms of area, the most important were banana (50%), forage grass (25%) and maize (8.5%), but sugar cane, tomatoes, green peppers, cauliflower, papaya, rice, pumpkin, cassava, avocado, oranges and celery were also cultivated, over a total area of between 0.25 and 7 ha for each crop. Vegetables were grown in small plots for family consumption. Agricultural drainage returned to rivers (94%) or passed directly to wetlands (6%). In general, farmers were well aware of the risks of using wastewater and to control these, it seems they have voluntarily selected (in some cases compelled by water utilities) low-risk crops. Produce was sold in the local cities or markets (50%), in supermarkets (8%) or at other sites (45%), including food industries and exporters. From these first points of sale, produce was distributed by very complex pathways to different sites that could not be tracked. This illustrated the difficulties that must be faced if barriers to control risks are to be implemented along the commercialization chain for all types of crops, including those irrigated with reused water. Instead, it seems that it would be more feasible to develop best management practices for all persons involved in the commercialization chain.
Farmers' socio-economic profile
The land size for all farmers ranged from <10 ha to 600 ha; 66% of the data was available for pieces of land 20 ha and 82% 50 ha. In Nicaragua, a small farmer is defined as one Independently of reusing or not reusing water, it is important to provide safe working conditions in agricultural fields. Of the all the farmers surveyed (reusing or not reusing water), only 57% had access to water from a pipeline or protected well, while the remainder had no access at all or were able to extract it from a non-protected well. With regard to sanitation, 77% had latrines, 20% flushing toilets and 3%
had no access to toilets at all.
Treated wastewater quality
Forty-six percent of the reused water came from stabilization ponds and 64% from septic or Imhoff tanks. The quality of the effluent produced is shown in Table 2 either the stabilization ponds are overloaded (which is true for some plants), or, according to Blanco & Lanuza () , the criteria used for design is not suitable for that particular country. In a study they performed on local stabilization ponds they found that neither of the frequently used international models satisfactorily described their results, as much lower bacterial inactivation was observed.
This low performance could not be attributed to the dispersion factor and the authors recommended performing other types of studies to find a possible explanation. The plants using septic or Imhoff tanks include a disinfection step for reasons of cost.
As a result of the lack of trained personnel, concen- • supply organic matter to soil: septic tank þ anaerobic filter > stabilization ponds > Imhoff tank þ anaerobic filter or biofilter > UASB > trickling filter • supply phosphorus to soil: stabilization ponds ≈ trickling filter > Imhoff tank þ anaerobic filter or biofilter ≈ UASB > septic tank þ anaerobic filter
• supply nitrogen to soil: UASB > anaerobic filter or biofilter > >trickling filter > >stabilization ponds > septic tank þ anaerobic filter
• clog sprinklers or drip irrigation systems assuming a total suspended solids (TSS) concentration of 50 mg/L is not exceeded (Pescod ): stabilization ponds ≈ septic tanks þ anaerobic filter
• create bacteriological risks: septic tank þ anaerobic filter > anaerobic filter or biofilter > stabilization ponds.
Yield increase
Productivity was increased firstly because of the availability of water all year round, the wider variety of crops that could be cultivated 21 instead of 14 for rain-fed agriculture and the lower dependence on fertilizers (65% of the farmers did not use it at all while for the rest the consumption was lower). 
Health conditions
So far, in spite of the quality of the reused water, no major health problems or epidemic outbreaks have been associated with the non-planned reuse of treated water in Nicaragua. Even though this is a positive situation, the national morbidity rate for diarrhoea is relatively high at 252/10,000 inhabitants with a mortality rate of 1.34/ 100,000 (Gutiérrez ). The annual cost of medical attention for each child with acute diarrhoea is 5 USD, meaning that 69,155 USD per year are lost, an amount that increases to 110,649 USD per year if it is considered that one working day may also be lost for an adult to care for the child (Gutiérrez ) . This cost and the high incidence of diarrhoeic diseases suggests that future studies should be performed to assess the impact on health of the use of partially treated wastewater. No information was found concerning the rates of helminthioses, but in surveys it was discovered that all targeted groups were consuming antiparasitic drugs once or twice per year.
Perception

Governmental institutions
Before becoming aware of the results of the field study, 62%
of the institutions considered that reusing water was a beneficial activity; and their acceptance increased to 88% when they specifically considered reuse for agricultural irrigation. However, only 38% accepted produce irrigated with wastewater for their own consumption. A wide range of positive aspects were also mentioned for reuse, such as the efficient use of water, avoiding groundwater overexploitation, protecting water resources, contributing to food These risks may be controlled independently of the existence of a reuse programme. In addition, before knowing the actual state of reuse, the institutions' opinions were equally divided between those who believed that reuse projects should be promoted if they were only profitable to farmers and those who believed that the focus should be profitability for water utilities. Some mentioned that reused wastewater should be charged to farmers considering a water tariff depending on the availability of local water supplies, the level of income of each farmer, the size of the agricultural field and the advantages it bestows. After acknowledging the actual state of reuse, the institutions reached an agreement that reused water should be made available to farmers at no cost in the same way as first use water. It was also recognized that it is the government's responsibility to promote reuse as a way to safely dispose of effluents that have negative impacts on surface water (eutrophication problems). Moreover, 63% of the institutions surveyed considered that the government should finance reuse projects.
At the end of the study, all of the institutions agreed on the importance of promoting reuse in the country. However, it was felt it should be limited to low risk crops.
Reuse on crops that are consumed raw represents a high risk due to the difficulties of producing suitable quality effluent, as the level of investment needed to complement or adapt existing treatment infrastructure would be very high. In addition, it was thought that reuse should be limited to municipal effluents and exclude toxic industrial ones.
Water utilities
ENACAL (the public water and wastewater utility) faces the double challenge of operating the existing WWTP infrastructure and also improving it to extend coverage. Considering the available budget, it is not feasible to add a tertiary treatment level to existing WWTPs to remove nutrients.
Moreover, it is not considered viable to add disinfection steps to all of the facilities, notably to stabilization ponds, in order to reach the 10 3 faecal coliforms MPN/100 mL level set by the national norm. In this context the use of a multiple barrier approach seems a viable option, combining suitable quality treated wastewater with the proper selection of crops and irrigation procedures.
During the survey, 11 utilities were interviewed, but only 10 replied. These companies operate most of the WWTPs studied. Only nine were concerned with reuse practices near their facilities, and of these, eight considered reuse as beneficial. Water utilities were aware of all the sites where water was reused, but in 60% of these cases the local authorities were not. Where reuse was practised, it was affirmed that farmers fully accepted the practice and at 56% of the sites they were even requesting more treated wastewater. Where treated wastewater was not used, farmers have asked for the permission of the utility to use it but there are no norms or procedures for water utilities to reply. All of the utilities maintained that reuse was risky or even illegal but it was practised because it rendered water available to farmers where there was no other option to irrigate, either due to the lack of water of because effluents were discharged into the rivers that were used for this purpose.
According to the water utilities the main drivers for reuse were: (a) the availability of water all year round; (b) the flexibility of using reused water compared to other water sources; (c) the low cost of using it where pumping or transport is unnecessary; (d) the yield increase; and (e) the higher income associated with the possibility of growing more crops per year, with a higher yield, and growing produce of higher profitability. The barriers to reuse water for water utilities were: (a) the lack of a proper legal and institutional framework; (b) the lack of knowledge of the advantages; and (c) the negative aspect of effluents (most are stabilization pond effluents having a high load of algae).
At all the sites reusing water, negative effects on soil or crops were not observed; for three WWTPs it was considered that the effluent was polluted with pathogens, two with nitrogen and phosphorus and one with algae. In five of the nine water utilities, operators mentioned they would not buy products irrigated with reused wastewater, and seven mentioned that at home they took additional precautions to wash and cook vegetables and fruits bought at the local market. One utility preferred not to reply. The procedures to wash and disinfect food varied widely therefore a specific pattern could not be identified. Only at two sites was it considered that reusing water was the source of diseases.
In all of the wastewater utilities it was considered that reuse should be promoted if it was profitable to farmers and only two considered that it should be promoted only if it was also profitable for the utility as well. All utilities agreed on the need for training to disseminate knowledge of the advantages of reusing water and also on ways to better manage it. In six of the nine wastewater utilities it was believed that the present situation could be improved if a reuse norm was established and a project to properly reuse water was implemented. In addition, all utilities considered that they should be responsible for the operating of such reuse projects as they are on site and can directly survey the use of their effluent.
Farmers
Of the 35 farmers surveyed, 17 used treated wastewater. Of these, 97% considered that reused water is merely polluted water that can still be used. This contrasted with the opinions of the other two groups that were simply unable at first to appreciate the usefulness of the effluents. For farmers, the main drivers to reuse water were: (a) its availability all year round; (b) the increase in income it provides by allowing more crops per unit area and per year; (c) its proximity to agricultural fields and its flexibility of use;
(d) the lack of cost in using it; (e) the savings on fertilizers;
(f) the fact that they had always used it, even when untreated, and they knew how it should be handled; and (g) it improves the quality of the soil. Those reusing wastewater qualified it as: (a) very important for family food security; (b) of high risk; and (c) possessing the capability to increase the profitability of crops. Only 1% mentioned that it was an illegal practice. Even though reuse was widely accepted by farmers, 86% considered that consumers might not buy their produce if they were aware of the origin of water, even if it was offered at a lower cost (71%). Moreover, during the survey the farmers avoided directly admitting that they were reusing water. When they were asked who was actually reusing it, the reply was: 45% their neighbour, while they thought the remainder was equally divided among the owners of the land or the water utility; the sugar cane industry, their family and the tobacco growers. Only 5% admitted reusing water themselves. For farmers, the main concerns were the possibility of disseminating diseases among consumers (36%) or themselves (26%) and the fear of being unable to sell their crops (19%). Even though in the literature (Oron et al.
) and among members of local institutions the sus-
pended solids content is a concern, only 6% of the farmers agreed. This is certainly due to the irrigation methods they are using. All of the farmers expressed concern with safe reuse and appeared to use caps and boots for protection; however, according to the water utilities this is not always the case.
All farmers mentioned that they were unaware whether or not the reuse of water was forbidden; but 31% admitted to knowing somebody for whom the practice had been restricted by an authority. Six per cent mentioned they had formally requested a permit from ENACAL to use their effluents but had not received a reply. A major concern for farmers was the lack of interest shown by the government in promoting and controlling reuse. They believe that if the government developed and implemented a reuse programme, including education on safety, the practice could be improved, increasing incomes (83%), complementing the family diet (11%) and increasing the area of irrigated land (11%). As water for irrigation is provided at no cost in Nicaragua, almost all farmers considered that reused water should also be provided at no cost. All farmers were prepared to follow rules concerning the types of crops to be irrigated and the water application methods provided they were established by the government. Practically none of the farmers, regardless of whether they were reusing water (34/35), admitted to having had any health problem or having suffered from diarrhoea or parasites over the previous year. This result might be due to the methodology of the survey which consisted of directly asking farmers.
Comparison between groups and the literature
There were notable differences of opinion (Table 3) . On the one hand, government institutions expressed a fear of initiating reuse practices, while farmers and water utilities accepted these practices and expressed a wish for the government to intervene. This showed a clear difference between a group that believes there is a need to develop new practices, and those that are already practising reuse and are conscious not only of the advantages but also the risks (although these are not perceived as being exactly the same for all groups). This difference in opinion also reflects the difference in responsibilities. The first group would be responsible for dealing with problems while water utilities and farmers would be those receiving benefits. Analysing the types of crops irrigated, it can be seen that somehow farmers have developed their own controls, mainly by selecting low risk crops. The situation could be significantly improved with more active participation by the government.
In the literature, social perception of reuse has been studied mainly in developed countries (Po et al. ) .
From these surveys a list of factors that may influence behavioural acceptability has been suggested. However, this proposed list is difficult to apply to developing countries where criteria linked to economic conditions, such as the increase in income, contributions to food security, and even the access to low or no cost water and fertilizers are more important factors.
Institutional framework
Legal aspects
One aspect that could explain the lack of institutional capability to establish the process is the complexity of the legal framework to regulate reuse. The 620 General National
Water Law states that properly treated wastewater can be reused for agricultural irrigation provided it is assessed that it would cause no harm to health or to the environment and its use is regulated by the farmers' irrigation associations. In addition, Decree 33-95, dating from 1995 and • Soil quality improvement
What are the major barriers to reuse water for agricultural irrigation?
• The need for farmers to change the crops that are sown and the need to learn how to handle it
• The lack of a proper legal framework • The lack of knowledge of the benefits linked to negative social perception
• Difficulties in selling produce • The possible hampering of exports • The lack of personnel to perform the surveillance referring to domestic, industrial and agricultural discharges to the environment, sets conditions for the direct reuse of water for agricultural irrigation (Table 4, Table 4 .
Finally there is another norm, NTON 05 031-07 for the reuse of industrial effluent from the sugar industry for irrigation, that is currently being successfully applied. This norm was promoted by private companies that were already reusing their water under controlled conditions to irrigate sugar cane. It was required to show environmental requirements were being fulfilled to certify their products at the international level. The norm ensures efficient use of water but also promotes the recycling of fertilizers while controlling risks to the environment and public health.
Institutional capacity
The survey illustrated that the major barrier to the introduction of a reuse programme is the lack of acceptance of this practice by the government, even when wastewater is properly treated, due to only partial knowledge of the risks and, associated with this, the procedures to control them. However, once the extent of the practice was recognized, the governmental institutions accepted the need to implement a reuse programme. One highly positive consideration in Nicaragua is that governmental institutions are used to working as team in different types of projects; a factor identified as a key element to implement a multiple barrier approach and reuse projects. In addition a programme is being put in place to certify analytical laboratories, put organized teams of inspectors in place at a municipal level to survey different social projects and to introduce training programmes for farmers. All of these elements can be successfully used to implement planned reuse projects.
Perspectives for planned reuse
The first step to redress the situation would be to acknowledge reuse and, in parallel, to change the perception of wastewater at the governmental level from a waste product to a resource. This should be expressed in the legal and institutional framework, water policy and government programmes for the water, agricultural and environmental sectors, among others. It should always take account of protection of public health, the environment and agronomic needs (Bahri ; Huibers & Van Lier ) . Figure 3 shows a diagrammatic representation of how to proceed.
Although it has been planned, the ANA (The National Auth- However, to be implemented, it is necessary to: change the mentality of the whole country to make reuse an acceptable practice; review the entire legislative framework related to wastewater discharge and reuse, and improve the institutional framework as well as build the institutional and social capacity.
To implement reuse projects it is envisaged that reuse permits could be granted in which the amount of water allocated and the types of crops to be irrigated would be stated.
The government could use the facilities at public agricultural training centres to organize both training and research on reuse. These would be the first of their kind in Central America.
Exports
An important share of the national agricultural income comes from exports, particularly of bananas. Fortunately bananas can be considered a low-risk crop and reuse could be controlled by using specific water quality and irrigation criteria and a well-documented procedure that could be certified (as with the sugar cane industry) thus ensuring international commerce is not damaged.
Communication
Social acceptance is a key element to any reuse project, and can become the main barrier for a water reuse project.
Therefore it is important to develop programmes to properly communicate the importance of reusing water and the way in which the government will address the risks (Hartley populations receptive to reuse they might be rejected (Friedler et al. ) . They should contain actual data obtained in the field such as the amount of water that can be saved, economic benefits, yield increases, and measures to protect health and the environment at the personal, collective and public levels.
Training needs
From the surveys performed on the three targeted groups some themes for training were constantly mentioned:
the general principles of water reuse; reuse of grey water; criteria to reuse water; wastewater treatment and management practices; irrigation methods; analytical techniques to quantify helminth eggs; the QRMA methodology; and examples of intervention methods that have been set up in practice, together with data on their performance.
CONCLUSIONS
The extent of the farmers' existing experience in reusing water for agricultural irrigation could be a distinct advantage in producing a programme to fully control reuse while protecting health, the environment and the export market. This should be completed in the short term as non-planned reuse is rapidly growing in Nicaragua. This is of particular importance because, although to date no epidemic has been associated with the reuse of wastewater, an outbreak may quickly lead to social rejection of the practice. The risk is not negligible as many of the effluents currently used have faecal coliform contents well above the 10 3 MPN/100 mL level set by national norms and international criteria. The positive opinion of farmers and water utilities and their wish for the government to intervene should be the driver for this.
The lack of knowledge of reuse practices in developing countries, notably including practices that have already been implemented, limits the development of better ways to control unplanned reuse and to promote planned reuse.
It is therefore recommended to perform these types of studies at sites where non-treated, partially treated or properly treated wastewater is being used to gather more hard data, coupled with data on the perception of different 
